We define the abstract BBGKY hierarchy and its formal evolution operator. The existence of the latter is established in a special Banach space for a system of charged particles with Chern-Simons interaction regularized for small and large distances. An analog of the high-temperature expansion of equilibrium statistical mechanics is applied.
Introduction
The states of systems of infinite number of particles in classical statistical mechanics can be described by se- These functions determine a probability measure in the space of locally finite infinite configurations of particles in a 2d-dimensional space [2] if'they satisfy certain compatibility conditions. The evolution of states is governed by the BBGKY hierarchy [1] [2] [3] d
Lp t ~p, = This hierarchy plays a remarkable role in deriving kinetic equations in statistical physics [1] . It is usually derived from the Liouville equation for the n-particle distribution function in various ensembles. The most straightforward derivation is realized in the grand canonical ensemble, where the number of particles is not fixed. It suggests the following formal algebraic structure of the evolution operator of the BBGKY hierarchy:
H is a Hamiltonian and ~j and 0j denote the partial derivatives with respect to the vector of momenta and positions of the j th particle, respectively, and the integration is carded out over the 2d-dimensional space. This means that pt= 0tp0 and 
Hence, the Cauchy problem for the hierarchy can be reduced to the problem of making the evolution operator and its generator (given in the last equality) rigorously meaningful in certain Banach spaces.
This approach was initiated in [3] for ordinary systems of particles interacting via hard-core potentials. We consider Banach spaces which are symmetric tensor algebras B v,
We denote the corresponding Banach tensor algebras by B v and B 1 .
Dense infinite systems of particles are described by the space B v , v (n) = -n In ~. In ordinary systems, Gibbs An important problem of statistical mechanics is to find a bounded operator U t in By such that
where K is a compact domain and F ~ B v . In what follows, we call this operator the evolution operator of the BBGKY hierarchy or simply the evolution operator. Consider the case where the n-particle Hamiltonian system is integrable, i.e., there exists an invertible operator
where U~n is an n-fold tensor product of the evolution operator U~I of a free particle. Then 
A.-r R d
In the present paper, we solve this problem for a simple integrable system related to topological electrodynamics [4-61 in the space By with v satisfying a certain condition, which means that we deal with an infinite dilute system of particles.
